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Abstract 
Elderly people are less likely to travel long distances or make complex trips and consequently their level of access to 
services is often less than that of younger people living in the same area. An appropriate residential location may therefore 
be more critical in old age than at any other time in life. This research uses Geographical Information System (GIS) software 
to quantify twenty variables that the literature suggests impact elderly residential location decisions. It then examines how 
well each of these variables explains the current elderly population distribution of Adelaide, South Australia. The results are 
used to build a conceptual framework of elderly migration that can assist decision makers and stakeholders endeavouring to 
strategically improve the quality of life of elderly people in urban areas. The research finds that the distribution of people 
aged 75 years and over is explained better by an area's access to services than by socio-economic, migration or housing 
related statistics and that the reverse is true for recent retirees. The results enable the importance of specific services to be 
ranked for four elderly age groups and demonstrate how suburbs with unexpectedly high or low numbers of elderly residents 
can be identified. 
© 2013 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Population ageing is a notable demographic characteristic of many developed countries. It is typically caused 
by sustained low fertility, rising life expectancy and. increasingly, by the ageing of the baby boomer generation. 
Population ageing across much of the developed world has made elderly migration more significant in absolute 
terms and has heightened interest in the migration and residential location decisions of elderly people. Better 
understanding these decisions is vital since independence is fundamentally important for elderly people to retain 
a high quality of life as their income, health and mobility levels change (Metz, 2000, Titheridge, Achuthan & 
Mackett, 2009). Older people consider similar issues when they think about moving to a different suburb. For 
example: does the new area have many other elderly people living there; are there many suitable one or two 
person dwellings; what are the rents/property prices and is there good access to health facilities, shopping areas, 
public transportation and leisure activities? For a test case population this research quantifies twenty variables, 
including those just listed, and examines how well each explains the distribution of the elderly in that 
population. The results are used to build a conceptual framework of elderly migration from a decision making 
perspective. Generalisations about the elderly migration decision process can then be quantifiably translated into 
likely future migration patterns. Better understanding of the distribution of the elderly in urban areas will enable 
the future growth of this population group to be better managed. The findings of this paper therefore have 
important implications for elderly service provision and social infrastructure investment. 
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2. Population ageing in South Australia 
over 65 grew by 2.3% per annum between 2006 and 2011, more than twice as fast as the total population 
(Australian Bureau of Statistics, 2008).  Between 2011 and 2021 the ABS expects it will grow at more than 
double this rate as the baby boomers move en-masse into the 65 plus age group (Australian Bureau of Statistics, 
2008).   
population since its ageing trend is clearly pronounced. 
3. Elderly residential mobility 
Place is integral to how old age is experienced and constructed (Kontos, 2000). The fit between the 
functional capacity of individuals and their living environments often weakens between retirement and old age 
(Meyer, & Speare, 1985). It is well established in the literature that when elderly individuals cope inadequately 
with their environment there are three main options for improving their situation; Lawton (1982) described these 
as follows: 
 To increase the capability of the individual to cope with their situation; 
 To modify the individual's current housing environment to make it more manageable; and 
 To move the individuals to a new residence that better fits their functional capacity. 
 
With regard to moving house (option 3 above) the elderly are less geographically mobile than younger 
persons (Bryant & El-Attar, 1984). This is seen in the fact that relocation rates among adults generally decline 
steadily with age (Australian Bureau of Statistics ,2008). Between 1996 and 2001, census data reveals that 21% 
of Australians aged 65 and over moved residence, about 4% each year (Olsberg, & Winters, 2005). Although 
this value may be small in comparison with other age groups in absolute terms, it shows that significant 
numbers of elderly people do relocate. One of the unique features of post retirement residential mobility is that 
many of the key triggers which initiate movement at younger ages are not applicable. Movement among the 
aged, for example, is typically not connected to career opportunities, new marriages, or growth in family size. In 
contrast to younger adults, the elderly are most likely to move for amenities, to receive assistance from others, 
or to prepare for ageing by seeking out more suitable environments such as smaller housing units (Meyer & 
Speare1985). Wiseman (1980) developed a behavioural model defining the elderly relocation process. The 
model splits the process into a set of interrelated decisions: when to move, where to move and decisions 
concerning living arrangements. In addition to these there is also arguably a decision regarding the size and 
Litwak and Longino (1987) 
developmental perspective with three stages when mobility is likely. The first stage follows retirement, when 
there is no longer the need to be near the place of work and so retirees are able to move to more desirable 
locations that were not previously practical. This move is typically facilitated by the loss of dependents from the 
house (i.e. children move out) which gives more freedom in residential choice and also creates a need to 
downsize (Duncombe, Robbins & Wolf, 2003). The second stage is prompted by actual or impending health 
declines which cause a move closer to children or others who can provide assistance. Elderly persons may move 
in with a child or other close relative in this stage, although previous research has shown a strong tendency to 
remain independent (Wister,1985). In the third stage, major disability requires more assistance than kin 
resources can provide and so there is a move into an institution where constant care is available.  
4. Elderly service use 
 Previous researchers have established that elderly use of a particular service is determined by a complex 
array of motivating and restraining forces in the life of the individual. Frequently identified influences on 
service use by elderly persons have included race, residential history, socio-economic status, knowledge about 
the service, financial capability to pay for the service, strength of kinship networks and other informal supports, 
objective and self-defined need and affiliative tendencies. Perhaps the most fundamental determinant of service 
use is accessibility (Alun & Cloutier, 1991)
undertake recreational activities and to obtain the various goods and services that contribute to social well-being 
is highly dependent upon their available transport options (Coveney , 2009) as well as their 
residential location (Naess, 2005). Morris & Wigan(1979) and Morris (1981) were among the earliest Australian 
authors to investigate social equity issues in transport research, finding that the needy, young people, disabled 
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persons and the elderly were most likely to have poor access to public transport. Coveney and  (1979) 
conducted interviews around Adelaide with people that did not have private transport and found that living in a 
food desert (an area with few food shopping options) did not by itself impose food access difficulties. Coveney 
concluded that access to independent transport to shops and access to government schemes and systems that 
made food shopping easier were more important. Thus food access problems in Adelaide were found to be not 
so much the product of geographic distance between home and shop as they are a construction of social welfare 
and public transport networks that allow people to live independently. Whilst transport mobility is obviously 
studying elderly accessibility to services. Transport mobility typically decreases with age and so, relatively, 
residential location is more important in defining service accessibility for the elderly than it is for the working 
population. With all forms of transport elderly people are typically less likely to travel long distances, undertake 
trips that take a long time or make complex chaining trips. Consequently their level of access to services is often 
less than that of younger people living in the same area. So for a person to maintain their level of access to 
services as they age they may need to relocate their residence as services they once used become inaccessible 
from their current residence. This is evident in Sommers and Rowell finding that elders who used 
community mobility services were less likely to relocate their place of residence. An appropriate residential 
location may therefore be more critical in old age than at any other time in life.  
5. Method 
5.1. Defining elderly age groups 
The analysis presented in this in this paper is primarily based on census data 2006 (Australian Bureau of 
Statistics, 2006) and is undertaken for four age groups: pre retirees (aged 55-64), the young elderly (aged 65-
74), the elderly (aged 75-84) and the old elderly (aged 85 and over). The three eldest age groups in this 
 (1987). 
5.2. Defining service accessibility 
The analysis in this paper focuses on the nine service types that are listed in Table 1. Each of these was 
deemed important in the determination of elderly residential relocation. The road network model was used to 
calculate the average travel times (in minutes) from each suburb to the ten nearest facilities in each of the nine 
service categories listed in Table 1. Within each suburb this calculation was done from the following points: the 
census district centroids, the suburb centroid and 10 randomly generated points in each suburb (to improve the 
accuracy of the results in areas with very large census districts). The results of these calculations were then 
averaged at a suburb level to give a single number representing the accessibility of each suburb to each of the 
service types. Examples of the accessibility scores that this method output are shown in Figure 1.  
Table 1 - Categorisation of DCDb Land Uses to Service Types 
HEALTH SERVICES 
 Chemist 
 Chiropodist 
 Chiropractor 
 Community hospital 
 Dentist 
 Hospital 
 Mental Hospital 
 Medical and Health 
 Physicians and surgeons 
 Physiotherapist 
 Private hospital 
LOCAL FOOD SERVICE 
 Bakery 
 Bread cakes and pastry 
 Butcher 
 Delicatessen 
 Grocer 
 Newsagent 
 Book shop 
 Post Office 
 
ENTERTAINMENT 
 Golf courses 
 Library and book lending 
 Library and reading 
 Social Entertainment club, 
licensed 
 Social Entertainment club, 
unlicensed 
 
ELDERLY RESIDENTUAL CARE 
 Retired and aged accommodation 
 Old folks home 
DINNING OUT 
 Restaurant, licensed 
 Restaurant, unlicensed 
 Cafe  
SHOPPING CENTRES 
 Retail trade shops 
 Shopping centres 
 Department and General Stores 
FINANCIAL INSTIRUTIONS 
 Banks 
 Building Society 
REGIONAL FOOD SERVICES 
 Supermarket 
RELIGIOUS BUILDINGS 
 Churches 
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Figure 1 - Examples of GIS Variable plots: Access to Health Care and Coastal Access 
The output of the road network modelling was a table listing all of the suburbs in the ASD and giving an 
accessibility score to each of the previously described service groups.   
6. Results 
Table 2 shows the Pearson product-moment correlation coefficient between the accessibility scores for each 
service category and the distribution of people in each elderly age group. Pearson product-moment correlation 
coefficients range between -1 indicating significant negative linear dependence and +1 indicating significant 
positive linear dependence. Values around zero indicate that changing the value of the X variable has no impact 
on the value of Y variable. 
 
Legend 
Health Care  
Accessibility 
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6.1. Correlating service accessibility and elderly population density 
The top half of Table 2 shows the correlations between the service accessibility scores and the number of 
people in each age group as a percentage of the total population in each suburb. It is noteworthy that the 
correlation scores all progressively move from being positive for the younger age groups to negative for the 
more elderly age groups. From looking at the correlations with the sum of the individual service accessibility 
scores it is evident that: suburbs with high percentages of people in the 45-54 age group are most likely to have 
poor access to services. It is also evident that suburbs with high percentages of people in the 75-84 age group are 
most likely to have good access to services.   
It is noteworthy that the 65-74 age group is least well predicted by service accessibility. This fits with the 
first stage of Litwak and Longino (1987) elderly relocation model  where recent retirees who are transport 
mobile are able to move residence freely without considering their previous needs (e.g. commuting distances or 
the needs of dependants in their household) or their likely future needs (e.g. easy access to health services and 
shops). People in the two youngest age groups are more likely to be working and are more likely to have 
dependents in their household. Their distribution is therefore better explained by service accessibility than the 
65-74 age group. However, these statistics show the distribution of people in these two younger age groups is 
not explained as well by service accessibility as the distribution of the two most elderly age groups, thus 
revealing that service accessibility is most important for the older generations. The distribution of the 75-84 year 
old age groups correlates best with service accessibility. This would be expected and fits with the second stage 
of Litwak and Longino (1987) elderly relocation model.  
6.2. Correlating service accessibility and the proportion of elderly people in an area 
The bottom part of Table 2 shows that most of the service accessibility scores correlate well with the density 
of people in each of the elderly age groups. The correlation values in this part of the Table are, as would be 
expected, all negative because increasing travel time to the services decreases the density of people likely to be 
found in each age group. The correlations between the sum of all of the individual service accessibility scores 
and the density of people in each age group reveal that services are slightly better at predicting the population 
density of pre retirees (for the 45-54 age group the correlation is 0.69) than of the more elderly age groups (for 
the 75-84 age group the correlation is 0.66). The correlation of the 85 plus age group to the sum of the 
accessibility scores is 0.49. This is significantly different to the values for the other age groups and suggests 
that a fundamentally different process controls the way this population locates itself. This likely relates to the 
third stage of Litwak and Longino (1987) elderly relocation model when major disability requires a move into 
significantly less relevant in their relocation choice. 
6.3. Using housing, Socio-economic and migration data to predict elderly population distribution  
In the next stage, data for each suburb was added to the analysis from the 2006 census to see if it was able to 
better explain the distribution of the elderly. Most of the data that was added fell into one of the three following 
categories: 
 Housing (available types, average sizes, density, cost etc); 
 Socio-economic status (average income, average number of motor car per home etc); 
 Migration (number of people living at same address 1 and 5 years ago). 
 
Table 3 shows Pearson product-moment correlation coefficients comparing the census data to the distribution 
of elderly people.  
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From Table 3 it can be seen that suburbs with a high percentage of elderly people typically have lower 
average incomes, more one storey buildings, lower rents, smaller household sizes, less residential mobility (less 
people moving house) and lower levels of car ownership.   
Table 4 shows the average coefficient of determination between elderly distribution and each of the three new 
groups of census data as well as for service access data. The Table reveals that the service accessibility data is 
more than twice as good at forecasting elderly population density as any of the other variables. On average 
variation as a proportion of the total population in each suburb.   
Table 4 - Comparing Different Indicators of Elderly Distribution 
 Accessibility data 
Household 
data 
Migration 
data 
Socioeconomic 
data 
Elderly age groups expressed as a percentage of total 
suburb population 0.08 0.04 0.05 0.10 
Elderly age group density (No. per km2) 0.34 0.13 0.03 0.01 
 
The results enabled all the variables used to predict the distribution of each of the elderly age groups. It is 
noteworthy that for the two youngest age groups the top 5 ranking variables were housing, socio-economic status 
and migration related, whilst for the two eldest age groups the top 5 ranking variables were all service 
accessibility related. The natural segregation of the working and non labour force populations agrees with the 
findings of Massey [22]. 
 
In the final stage of work, four Multiple Linear Regression (MLR) models were built to predict the percentage 
of people in each age group in each suburb. For each age group the five best ranking input variables for that age 
group were used as explanatory variables. The resulting MLR models explained from 16% (85 plus age group) 
to 40% (55-64 age group) of the current spatial variation in the distribution of the age groups around the mean 
(Table 5). The model for the 60-74 age group and the model for the 75-84 age group explained 22% and 23% of 
the variation in the distribution of their age groups respectively. 
Table 5 - MLR Model Accuracy 
Regression Statistics MLR Model Age Group 
55-64 65-74 75-84 85+ 
Multiple R (square root of R2) 0.636 0.472 0.480 0.407 
R Square 0.404 0.223 0.230 0.166 
Adjusted R Square (as more than one x 
variable used) 
0.396 0.213 0.220 0.155 
Standard Error 2.826 2.446 2.882 2.009 
 
The residuals from the MLR models (the difference between the actual and predicted percentage of people in 
each age group in each suburb) were then plotted in GIS (Figure 2). Where the difference is between -5 and 5% 
it is considered to be negligible, in these suburbs the model is working well. These suburbs are not coloured in 
Figure 2. Suburbs where the predicted percentage is much greater than that observed have high positive residuals 
(>5% difference between observed and predicted) (red in Figure 2). These suburbs can be thought of as 
overpopulated in the relevant age group. None of the suburbs are overpopulated in the 85 plus age group, 7 are 
overpopulated in the 75-84 group, 2 in the 65-74 age group and 11 in the 55-64 age group. It is noteworthy that 
some of these suburbs, for example Lonsdale, are overpopulated in more than one of the elderly age groups. Of 
particular importance are the 7 over populated suburbs in the 75-84 age group since this age group is highly 
dependent on service accessibility (all of the input variables relate to accessibility) consequently it is likely that 
services in these suburbs are in high demand, possibly over stressed. Elderly quality of life may be improved in 
these suburbs by improving service accessibility. Conversely suburbs where the predicted percentage is much 
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lower than that observed have low negative residuals (<-5% difference between observed and predicted) (green 
in Figure 2). These underpopulated suburbs have less people in each age group than would be expected based on 
the variables that best predict the percentage of people in each suburb in each age group. Penfield (The L shape 
suburb in the north of the ASD) is underpopulated with people from 55 to 84 suggesting that this area has 
potential resource to increase the number of elderly people in its population. It like the other underpopulated 
suburbs has the right characteristics and services to support an elderly population (based on their current 
distribution) but is currently not a popular place for them to live.  
 
Age group: 55-64                          65-74                             75-84                            85+ 
         
 
Figure 2 - MLR Model Residuals 
7. Conclusions 
Better understanding the variables that drive elderly residential location decisions improves our ability to plan 
for likely related future changes to social services, assistance programs and housing programs, as well as for 
broader community implications.  
This study has shown that there are links between the accessibility of some services and elderly population 
distribution. Importantly it has shown that the distribution of people aged 75 years or over is explained better by 
access to services than socio-economic, migration or housing related data. It has also shown that the propensity 
of recent retirees to reside in certain suburbs is affected more by socio-economic, housing and migration related 
variables than the accessibility of services. Both of these findings agree with (1987) 
conceptual residential mobility model. 
For Adelaide this study has defined the extent to which middle class households have relocated away from 
Adelaide city in recent years leaving behind a population that is increasingly unemployed and service-dependent 
and creating a measurable degree of segregation between labour force and non-labour force populations in the 
inner suburbs. In Adelaide the results have also shown that there are a small number of suburbs with more aged 
persons in than would be expected given their level of access to services. Elderly quality of life in these suburbs 
may benefit from closer study that could lead to an increase in the accessibility of services. The results are also 
useful for strategic planning since they identify suburbs that are under populated with regard to their elderly 
-
economic characteristics. 
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